Abstract Surgery has dramatically improved survival of infants with esophageal atresia. However, early and late complications of these surgeries affect the future life of this population. A probable step toward minimizing such complications is through modifying the technique of surgery. We evaluated two groups of esophageal atresia undergoing surgery with two different techniques including preservation and ligation of the Azygos vein and compared early complications, duration of surgery, and hospital and neonatal intensive care unit (NICU) stay between them. A total number of 24 patients with mean age of 24 to 48 h, who were diagnosed with esophageal atresia, were included in the study. All cases were randomly allocated in two groups: group A (case group) in which patients underwent surgery with preservation of the Azygos vein and group B (control group) in which patients underwent the former surgical method with ligation of the Azygos vein. Incidence of early complications, duration of surgery, and NICU and hospital stay were compared between the two groups. None of the complications occurred in either group. Duration of surgery, NICU stay, and hospital stay were not statistically significant between the groups. Preserving the Azygos vein during esophageal atresia surgery is probably a good modification of the classic technique.
Introduction
Tracheoesophageal fistula (TEF)-defined as complete disruption in the continuity of the esophagus-is a relatively common congenital condition affecting about 1 in every 3,000 to 4,000 live births [1, 2] . This condition is treated surgically usually on the first or second day of life. The site of entrance is usually the right fourth intercostal space, and the extrapleural approach is the method of choice for entering the thoracic space. Then, the Azygos vein is ligated and anastomosis is done [3, 4] . This technique of surgery has dramatically improved the survival of infants with this condition [1] . However, early [5, 6] and late complications [7] [8] [9] affect the future life of this population. A probable step toward minimizing such complications is through modifying the technique of surgery.
In a study published in 2007, the preservation of the Azygos vein during surgery in patients with esophageal atresia and TEF resulted in significant reduction in the number of postoperative anastomotic leaks [10] . In another study, reduction in the rate of postoperative pneumonitis was observed with preservation of the Azygos vein after surgery for TEF [11] . Additionally, pathology in the veins draining cerebrospinal fluid such as the Azygos vein can lead to chronic cerebrospinal venous insufficiency. This condition has been proposed to be associated with the development of multiple sclerosis in recent studies [12] [13] [14] .
Since the Azygos vein is one of the main parts of the venous system in the human body [10, 11] , preserving it is a goal for surgeons. Here, we aim to study the outcome of the primary repair of TEF with and without Azygos vein ligation and compare early complications, duration of surgery, and hospital and NICU stay between them.
Materials and Method
This is a randomized clinical trial which was performed from August 2009 till 2011 at the pediatric center of Mashhad Hospital. A total number of 24 patients aged between 24 and 48 h and who were diagnosed with type III esophageal atresia without other associated congenital anomalies were included in the study. Informed consent was obtained from the patient's parent or guardian. All cases were randomly allocated into the two groups defined as A and B. Randomization was performed using randomized cards and numbers. Group A (case group) consisted of 12 cases that underwent surgery with preservation of the Azygos vein, and group B (control group) consisted of 12 cases that underwent surgery without preservation of the Azygos vein.
Surgical technique was the same as described in the Kinottenbelt et al. study [15] and was performed by the same surgeon in all cases. All patients were under close supervision in the neonatal intensive care unit (NICU) for about 48 h and were followed for about 1 week in hospital after surgery. Ultrasonography, duplex scanning of neck and vertebral vasculature, and two chest X-rays in the first and second days after surgery were performed to control postoperative complications in neonates. Incidence of anastomosis leakage, hemorrhage, and infection; duration of surgery; and NICU and hospital stay were compared between the two groups.
Statistical Analysis Quantitative data were described by mean ± SD, and qualitative data were described by absolute frequency (percentage). Measured variables were compared using Chi-square and T tests. SPSS version 18 software was applied for statistical analysis. The power of the study was 0.38, calculated using independent sample t test.
Results
During our study, 24 neonates with esophageal atresia were assigned into two groups of case and control (each 12 cases). In group B, the mean age of patients was 34.66± 7.49 h with a 6:6 F/M ratio. The weight of patients in this group was 2,224.16 ± 382.46 g. The age and weight of patients in group A was 36.25 ± 7.42 h and 2,359.16 ± 708.67 g, respectively. F/M ratio was 7:5 in this group. Duration of surgery was 60.33±11.45 min in group B and 60.41±5.14 min in group A. None of the assessed complications occurred in each group. Incidence of complications and duration of NICU and hospital stay besides statistical comparisons are summarized in Table 1 . None of the assessed factors was significantly different between the two groups.
Discussion
Here, we compared two TEF surgery techniques including Azygos vein preservation and Azygos vein ligation during surgery. Incidence of postoperative infection, hemorrhage, and anastomosis leakage was compared between the two groups. Duration of surgery, NICU stay, and hospital stay were also compared between the two groups. None of the mentioned factors was different between the two groups.
In a similar study by Sharma et al., two groups of about 50 patients with esophageal atresia were selected and were planned for surgery. In one group, the Azygos vein was Variables are presented as mean ± standard deviation or number spared while in the other group, it was ligated. Finally, incidence of anastomosis leakage was significantly lower in patients with spared Azygos vein. A larger size of the study population probably provided a better chance for capturing occurrence of this complication in this study in comparison with our study [10] . In another study by Upadhyayaet al., a similar comparison was performed between two groups of babies with esophageal atresia. A total number of 50 patients were divided into two equal-sized groups. In the group with preservation of the Azygos vein, the rate of postoperative pneumonitis was significantly lower, and they had more stable hemodynamic condition after surgery [11] . In our study, none of the complications occurred in either group. Duration of surgery and NICU and hospital stay were not significantly different between the two groups. These results show that preserving the Azygos vein adds no harm in patients who undergo surgery for esophageal atresia. Chronic cerebrospinal venous insufficiency, which was first described by Zamboni et al. in 2009 [13] , is a syndrome characterized by stenosis of the internal jugular and/or Azygos veins and formation of collateral venous channels. Some studies have shown that prevalence of this condition has been higher in patients with multiple sclerosis using duplex scanning [14, [16] [17] [18] , while some other studies have shown absence of such an association [19, 20] . In conclusion, the presence of an association between extracranial venous outflow abnormality and development and course of multiple sclerosis is probable.
Since the Azygos vein is a functional important part of the venous system in the human body, it is rational to recommend preserving this vein during surgery for esophageal atresia. Benefits from preserving this vein, which were shown in two mentioned studies, make this modification more favorable in future surgeries. If the hypothesis [12] [13] [14] about the association between multiple sclerosis and dysfunction in the venous drainage system of cerebrospinal fluid is correct, it can also emphasize the preservation of the Azygos vein which is naturally a part of this system. The comparable small sample sizes in our study made our judgment about incidence of complications less reliable. But regarding the results of this study and previous similar studies, it seems that preserving the Azygos vein during surgery for esophageal atresia is probably a good modification of the classic technique of surgery.
The principal limitations of the present study were its shortterm follow-up duration, small sample size, and low power of study which preclude generalization of the results. Considering these limitations, future case-control studies with larger sample size and longer follow-up are warranted to confirm the results of our study.
